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Nanomaterials are those types of materials which can be comparable at Nano-scales and also it is worthy of comparable 
with tip of the human hair. Nanomaterials came into attention with their separate physical and chemical properties. 
Nanomaterials are inherited from nanoscience and nanotechnology. Nanomaterials has a broad topic in its own it has a 
tendency to revolutionise the ways in the creation of materials and products. This report review that how this technology is 
improving the comfort, safety and speed of transportation vehicles. In addition, this report thoroughly defines the recent 
developments and applications of nanomaterials in the automotive industries such as Nano-coatings, Nano-filters, and 
carbon black for tires, Nano-particles used to increase engine performance and reduce fuel consumption. This report also 
elaborated that greater applications of Nanomatrials in automobiles makes transportation much healthier in nature and 
improve automotive performance of automobiles parts. Mostly materials like Carbon Nanotubes, Aluminium Carbon 
Nanotube Composites, Aluminium Silicon Carbide composites and Graphene are usually used as Nanomaterial in 
Automobiles. This paper reported the review of applications of these materials in different automobile fields and challenges 
for upcoming applications.  
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1 Introduction 
Nanomaterials are comes into picture because of its 
separate physical and chemical properties present in it 
and in its product. Best way to define nanomaterials is 
anything whose size is comparable in the range of 0.1 to 
100 nanometre as shown in Fig. 1. Nanotechnology has 
been widely used automotive industry to bring 
improvisation in automotive industries and improve 
vehicle performance. The applications of nanomaterial 
in vehicles can provide better strength and durability 
performance over conventional material as shown in 
Fig. 2. Nanomaterial may offer new methods or tools for 
controlling or modifying the structures and properties of 
the materials to achieve better performance. We know 
that for modern world we need improvisation but on the 
other hand we also consider safety concerns and 
durability for vehicles like automobiles, aerospace and 
marines, nanomaterial have the tendency to fulfil these 
requirements. In the modern transportation, new smart 
high and efficient vehicles are unimaginable without the 
application of nanotechnologies such as lightweight 
nanomaterials, scratch resistant paints, and Nano fluids. 
Nanotechnologies could be applied in various body 
parts, including the chassis, tires, windows, engines, etc. 
to enhance their performance and durability. However, 
there are certain health issues and environmental risks 
associated with the application of nanotechnology in 
transportation which demands high attention. The details 
of the applications of nanotechnology in transportation 
are explained as impact vs demand graph in Fig. 3. 
 
2 Applications of Nanomaterials in Automobile 
Industries 
There are more than thousand applications where 
Nano Materials are used. This review paper only 
covers the applications of Nano materials in 
automobile industries. We talk only those examples 
which are attracted the most of the scientists, 
researchers, and the world. All the examples which we 
are taking are based on their researches. The first 
application is Nano Base, Nano Base is a Nano type 
structure which makes the cap of tyre stronger, 
improve its griping power and handling properties, and 
it also helps to reduce heat effect in tyres and reduce 
rolling friction. It is currently used in WR A3 tyres. 
Second example is Nano pro-Tech, which is an 
example of Nano coating for the tyre thread, which 
reduces heat generation. The third one is Nano Clay 
containing BIMSM and Lamellar nanomaterial  
organ clay. Nano clay containing BIMSM is also 
pronounced as brominated isobutyl-co-para-methyl 
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styrene elastomers) which is developed and localised 
by Exxon Mobil. It increases the air seizing property 
and increase halo butyl rubber by 50%. The other one 
is lamellar nanomaterial organ clay, the great example 
of this type of clay is Montmorillonite clay (MMT) 
developed by Pirelli. It allows the tyre to maintain its 
neutral behaviour and equalize its performance in 
longitudinal as well as in lateral direction for a better 
experience of handling. It has better thermoplastic 
stability; it also helps to reduce decay. The nano 
materials and its application listed in Table 1. 
 
2.1 Automobile requirement 
The most critical and demanding aspect to develop 
a good material is that it has good strength and weight 
ratio, which is best fit for an automobile which 
includes fuel economy with improved engine 
performance in efficient manner. The important parts 
of automobile component are shown in Figs 4-7. The 
properties of the combination of metal matrix 
composites (MMCs) consist of High specific strength, 
Low coefficient thermal expansion and high thermal 
resistance, good damping capacities, Superior wear 
resistance , High specific Stiffness , Satisfactory level 
of corrosion resistance.  
 
2.2 Nano-reinforced composites 
Polymer compounding producing filled polymer, 
assembly of laminate composites and polymerizing 
rigid rod polymer are some procedures which are 
followed earlier when we require processing metal 
matrix composites. There are two major Purposes of 
Nano Reinforced composites. The first one is that it can 
replace the old materials which are limited in 
performance whereas Nano reinforced composites can 
help to beak the limit and can be superior. The other 
purpose is to use these Nano reinforced composites in 
that places where these traditional and old fashion 
materials cannot be fitted. The main part which is 
most attractive is its benefits, nanotechnology in 
composite materials can break the limitation of 
 
 




Fig. 2  Application of nanomaterials in automobiles vs
environmental concerns1. 
 




composite functionalities. Most important part which 
can be achieve is, we can reach the percolation 
threshold at low volume (<1%) after mixing of a 
nanomaterials in host matrix. Also additional 
functionality can be added when we and nanoparticle 
in matrix as host and able to control the orientation at 
nanoscale. 
 
2.2.1 Aluminium hybride composites 
Aluminium hybrid composites are new type or we 
can say new generation metal matrix composites that 
 
 
Fig. 5 ⸻ CHASIS6. 
  
 
Fig. 4 ⸻ HEAD SHIELD6. 
 
Table 1  Nanomaterial and its applications4 
Nanomaterials Purpose Pros of Nanomaterials 
Aluminium oxide Polishing Slurries & Structural ceramics Faster rate of surface removal reduces operating costs and Improved 
mechanical properties 
Cerium oxide Polishing Slurries & Catalysts Less material required due to small size of particles and Increased wear 
resistance 
Aluminium titanate Structural ceramics Reduced production cost due to lower sintering temperature 
Titanium oxide Catalysts Increased activity due to smaller particle size 
Tungsten Carbide Hard coating Thin coating reduces the amount of material required 
Silver Conductive inks Increased conductivity reduces consumptions of valuable metal 
Tungsten Conductive inks Increased conductivity reduces consumptions of valuable metal 
Nickel Conductive inks Allows electron lithography 
 
 
Fig. 3  Impact vs Demand graph1. 
 




have potential of satisfying recent demand of 
advanced engineering application where 
reinforcement may be in the range of nano scale. 
Aluminium hybrid composite has two or more than 
two reinforcement in composite. Figure 8 showed 
aluminium nitride and carbide reinforced hybrid 
composite. It has excellent properties than single 
reinforced composites. Stir casting methods is one 
popular composite processing technique. Also there is 
a possibility that it can reduce the processing cost by 
using another technique. We have to watch the right 
combination as per the performance of these types of 
materials. Performance is directly or mostly 
dependent on the right combination of reinforcing 
materials. That is why some parameters are associated 
with reinforcing particulates. 
 
2.2.2 Carbon nanotube 
Carbon Nanotubes are made up of carbon whose 
diameters are in nanometres. In short we denote 
Carbon nanotubes as “CNT”. Properties of Carbon 
nanotube is equivalent to a 1-Dimensional or  
2-Dimensional graphene sheet’s which are rolled into 
a tube can be single walled or can be multi walled as 
shown in Fig. 9(a). Carbon nanotubes has some 
special extraordinary properties like it has Elastic 
modulus is about similar to 1 TPa, Strength of 30-100 
GPa and Low coefficient of thermal expansion. 
Carbon nanotubes also have high thermal 
conductivity. Carbon nanotubes are of three types, the 
first one is single walled nanotubes (SWNT) , the 
second one is Multi-Walled nanotubes (MWNT) , the 
third one is Double-Walled nanotubes(DWNT). 
Carbon Nanotubes allows weight reduction. It can be 
able to reduce Electrostatic Discharge in the fuel 
system and reduce the risk of explosion in fuel 
systems. Actually Carbon Nanotubes comes into 
picture because they are great at forming covalent 
 
 




Fig. 7 ⸻ ENGINE BLOCKS6. 
 




bonds. There are number of scopes for Carbon 
Nanotubes in automobile industries. Because of their 
tremendous properties the can use to make Auto 
mobile parts like chassis , head shield , engine block 
etc. and the can also use in hydrogen fuel cell. 
 
2.2.2.1 Al-CNT composites 
Aluminium carbon nanotube matrix composites 
also called Al-CNT composites which are comes into 
picture after the discovery of Carbon Nanotubes. 
Actually this is the improvised version of Carbon 
Nanotubes. Al-CNT composite has ability to 
exaggerate high-temperature deformation resistance 
of the composites. The Al-CNT composite is shown 
in Fig. 9(b). Al-CNT also improves performance at 
high-temperature. But AI-CNT has some limitations. 
It can be notice that it has some instability at higher 
strain rates and lower temperatures. 
 
2.2.3 Silicon carbide 
Silicon Carbide is a Silicon infiltrated carbon-
carbon composites which is used in high performance 
“ceramics”. They are able to perform well at high 
temperatures. For example break discs which are used 
in ongoing auto mobiles such as racing cars, bikes etc. 
Si-C is also used in sintered from for diesel particulate 
filters. 
 
2.2.3.1 Si-Al Composites 
We always look further to boost the properties for 
gain some more and more advantage. The best 
example or this is mixing SiC (Silicon carbide) 
particles in Al-CNT composites, which is largely 
popular for its superior properties such as its high 
strength, stiffness, wear and corrosion resistive 
properties. The most noticeable application is that is 
can be widely used in automotive industries such as 
automotive drive shafts. But we know that everything 
has its own pros and cons. As usual it has some cons 
also such as while fabricating Al-SiC, Al does not 
react with molten SiC composites at 600°C but 
molten Al reacts promptly with SiC and giving a new 
product and it is depending on temperature in range of 
650 °C to 920 °C .The composite fabricated by 
reinforcing SiC is shown in Fig.10.  
 
2.4 Graphene 
Graphene is form of Carbon in the form of single 
layer of atom in 2-D hexagonal lattice. Each atom has 
four bonds one sigma with each of three neighbour 
and one pi (π) bond which is oriented out in one 
plane. Layers of graphene are held together by Van 
Der Wal l Forces. Graphene is not used on a large 
scale because of its costly nature. But it has some 
advantage which makes it special among all. 
Automobiles in which Graphene is used are lighter 
and stronger in nature (200 times stronger than steel 
carbon fibre, steel and aluminium component). It 
makes innovative interiors which has ability to self-
cleaning and thermally conductive fibres which 
provide high class car interiors. Also graphene can be 
used for making energy efficient batteries which can 
improve or replace lithium ion batteries in upcoming 
years. Graphene and Carbon Nanotubes bot are 
recently developed materials. In terms of properties 
 
 




Fig. 9 ⸻ Single Walled Carbon Nanotube 19 
 




both show some remarkable properties. Some 
properties are similar between them and some are 
different. The two materials have sp2 bond between 
their carbon atoms, which is the first reason for their 
stronger nature. The sp2 bond makes them that much 
stronger so that they can beat diamond, the most 
stringent material as well. They have highest tensile 
strength and they can also conduct heat and electricity 
as well because of their unique type of molecular 
arrangement. The only way on which they both can 
differ is that Graphene is a zero gap semiconductor 
but carbon nanotubes can either be perform as 
semiconductor with different band gap or it can 
behave as a metallic, it is totally depend on its type of 
structure. 
3 Conclusions 
We have noticed that in the future aspects of 
automobile industry we need improvisation. And the 
Nano materials and Nano technology bring that kind 
of improvisation in a positive manner. We can say 
that Nano materials bring a golden era in automotive 
industries. In auto motive industries our goal is to 
increase the efficiency of the engine, to give the better 
life to the auto motive parts. And we noticed the 
Nanomaterials are doing well in this field. 
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Fig. 10 ⸻ Microscopic View of Al-SiC5. 
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